A number of countries offer domestic consumers the option of buying their electricity supply through a 'green tariff', whereby the supplier typically guarantees that all or part of the supply has been generated using renewable energy sources. Various studies have sought to identify variables describing and/or predicting why domestic consumers choose to purchase a green tariff. This study builds on previous work by reviewing the UK market in particular. Using data from the Understanding Society Survey (USS), a number of variables were tested for their predictive power. This included variables identified as statistically significant within other studies, and variables that -to the authors' knowledge -have not been tested through other work. Results find that individuals in the highest income quartile, those with higher qualifications, those supporting the Green political party, those exhibiting strong environmental behaviour and those households not in receipt of winter fuel payments were all more likely to have purchased green tariffs. Significant to a lesser degree were strong environmental attitudes and those households with some form of renewable energy technology installed. JEL Codes: Q4, Q5, H4, L94
Introduction
Many energy industry forecasts project a considerable increase in the contribution of renewable energy technologies (RETs) to global energy supply (e.g. BP, 2012) . Green (2011) is one of many authors suggesting that this trend is primarily explained by international efforts aiming to tackle climate change through reduced greenhouse gas emissions: RETs such as wind or solar power offer an obvious route for 'decarbonising' the fossil-fuel intensive electricity sector.
Government projections and targets further illustrate the trend towards increased RET capacity. For example, in order to meet its own targets the UK Government anticipates 15% annual growth in RET capacity between 2010 and 2020 (DECC, 2011 . This is not atypical: many other countries project similar trajectories (IEA, 2011) . Clearly, a considerable volume of investment will be required to develop the infrastructure necessary to achieve such targets. To that end, various policies have been introduced to attract capital towards RETs: the UK's Renewables Obligation and the EU's Renewables Directive are two high-profile examples of such initiatives. While these policies tend to be aimed at energy suppliers and investors, they do not directly involve or incentivise domestic consumers.
Green tariffs offer one route through which domestic consumers can demonstrate support for -and contribute towards -investment in RETs: when a consumer purchases a green tariff the electricity supplier guarantees that all or part of the supply has been generated using RETs. Within the UK, green tariffs initially arose in the wake of electricity market deregulation (Batley et al, 2001 ). Suppliers established green tariffs partly to raise finance for the development of RETs, partly to help meet statutory targets, and -of most relevance to this research -partly as a response to consumer demand. As Graham (2007, p. 2) suggests, green tariffs allow consumers to express their preferences for RETs and are ultimately "…one of the simplest ways for households to reduce their environmental impact".
However the work of Graham (2007) and the Green Energy Supply Certification Scheme 1 implies that -for the majority of suppliers -green tariffs have principally been used to help energy companies fulfil their statutory requirements under the UK's Renewables Obligation and the EU's Renewables Directive. This latter approach has proved controversial: some have found it unpalatable that energy companies have used green tariffs to offset their legal obligations, rather than using the income to develop additional renewable infrastructure, above and beyond their statutory requirements (Graham, 2007; Friends of the Earth, 2005; BBC, 2008) . In addition to these concerns about the legitimacy of green tariffs, it is clear that actual uptake of green tariffs has largely failed to match potential uptake: Graham (2007) compares a survey indicating that 64% of the UK population would consider purchasing a green tariff with data suggesting that less than 1% of the UK population actually purchase a green tariff. Why is there such a large discrepancy between stated consumer preferences and actual uptake? This research attempts to answer that question by analysing a large survey of the UK population.
Literature review
The quantity of research conducted into green tariff adoption is comparatively limited at present, partly explained through the relative infancy of the market: as Ozaki (2011) notes, the earliest green tariffs only arose in the mid-1990s, with still relatively few national markets offering the product.
Previous frameworks, models and approaches
While all studies are unified in their classification of green tariffs as a consumer product, there is divergence across the various theoretical frameworks as to what the primary influences are on consumer choice when selecting products (or expressing preferences), with these differences inevitably influencing the various hypotheses and models adopted in each study. For example, Hansla et al (2007) start with a theoretical assumption that green tariff adoption is a signal of value oriented consumer behaviour -in this instance pro-environmental behaviour. Consequently, their research looks most closely at the values, beliefs and attitudes of their sample. In contrast, Arkesteijn & Oerlemans (2005) apply a quite different framework, with far broader starting assumptions that delink the specifics of the product. Instead of treating green tariffs in a more generalised fashion, their model is built around a conception of green tariffs as an innovation, rather than a product with predefined characteristics (whether 'pro-environmental' or otherwise). This higher level of abstraction allows for a model that looks at more general consumer variables in addition to environmental attitudes and behaviours.
Regardless of these theoretical differences, the majority of studies are predictive in nature, adopting contingent valuation methodology -and more specifically willingness-to-pay (WTP) -as the core tool. Only Kotchen & Moore (2007) and Ozaki (2011) differ in their approaches, applying descriptive models and collating data through surveys without application of WTP. In all studies the data is interrogated via multivariate regressions, with the dependent variable being 'adoption of green tariff' or a variation thereof. A final commonality across studies is the relatively limited nature of the data sets -samples are characterised by both a small number of observations and a constrained geographical reach.
It is important to acknowledge that the theories and methodologies applied within these studies have not arisen in isolation. Studies into green consumerism more broadly (i.e. not just electricity) start appearing regularly during the mid-1990s. These studies -for example, Shrum et al (1995) and Mainieri et al (1997) -tend to start with an assumed relationship between environmental attitudes and green purchasing behaviour, but also explore broader demographic aspects, with their approaches and findings arguably laying some important foundations for future studies. In summary, it is clear that the existing green tariff research is based on similar assumptions, theoretical foundations and practical methodologies applied within research into green consumerism more broadly.
Previous findings
Despite the limited number of studies there is a degree of consistency across the work. A number of variables are consistently statistically significant when it comes to describing or predicting uptake of green tariffs. Perhaps unsurprisingly, several authors (e.g. Diaz-Rainey & Ashton, 2008; Kotchen & Moore, 2007; Arkesteijn & Oerlemans, 2005) have found that consumers exhibiting greater concern for the environment are more likely to express an interest in buying green tariffs. In isolation this may seem obvious, but it's more interesting when combined with the finding that strong environmental concern alone is not sufficient for actual uptake. Other conditions need to be met before consumers with a supportive attitude actually purchase a green tariff. Indeed, this is what the work of psychologist and sociologists would suggest (Ajzen & Fishbein, 1980; Kollmuss & Agyeman, 2002) . Attitudes are generally not very good predictors of behaviour, especially when the attitude (care about the environment) is not the same as the behaviour in question (what type of electricity to purchase).
Although previous studies are in agreement on the inadequacy of 'environmental concern' as a predictor, the studies are less consistent when it comes to isolating the other variables that influence uptake. Most promisingly -and again, perhaps unsurprisingly -consumers that have prior knowledge of renewable electricity or green tariffs are more likely to adopt: three studies identify this variable as significant (Diaz-Rainey & Ashton, 2008; Arkesteijn & Oerlemans, 2005; Ozaki, 2011) . There is markedly less agreement around the demographics of green tariff adopters -for instance, Diaz-Rainey & Ashton identify income as significant within the UK market, but Arkesteijn & Oerlemans (2005) do not identify this significance in the Dutch market, and Kotchen & Moore (2007) also note a lack of clear evidence for this in the US market. Studies looking into more detail around demographics (Diaz-Rainey & Ashton, 2008; Kotchen & Moore, 2007) do find agreement on variables that are not significant: age, gender and education demonstrate no significance within these authors' models.
Finally, it is interesting to note that a central contradiction of consumer behaviour towards green tariffs -namely the large discrepancy between stated interest in the product and actual uptake -is repeated across analogous product groups. A representative study is provided by Carrington et al (2010) , who explore this 'intention-behaviour gap' in detail, finding a similar pattern amongst consumers exposed to 'ethical' purchasing decisions.
Knowledge gaps
The literature review demonstrates some agreement across existing studies into which variables describe and predict green tariff uptake. Additional research will certainly help to deepen this understanding, potentially contributing towards a firmer consensus on green tariff consumer characteristics.
However, it could be argued that the knowledge gaps are more fundamental than lack of agreement around explanatory variables. The existing studies are characterised by comparatively limited sample sizes, often only undertaken in a single city: the interrogation of a larger data set could improve accuracy and robustness of findings. Additionally, the number of variables explored tends to be limited: while some studies move away from looking merely at environmental preferences and behaviours, there is clear potential for broader exploration of demographic and economic characteristics.
Finally, all the studies were undertaken using surveys and data sets that were developed specifically for the analysis of green tariff adoption: consequently -and from a behavioural economics perspective -all these surveys could suffer from the framing effects first hypothesised by Tversky and Kahneman (1981) . Surveys that gather more general consumer information -and that are not framed specifically as an electricity or green tariff survey -could, without potential framing bias, reveal additional information about consumer behaviour.
Methodology

Sample
The research used cross-sectional data from the Understanding Society Survey (USS), the UK's household longitudinal study, producing annual waves of data from 2009/10 onwards.
Exploration of the USS data holds a number of considerable advantages over existing green tariff studies:  The sample size is far greater than other existing studies  The geographical extent of the study is larger than most other studies  The sheer number of variables available through USS allow for a far broader exploration of potential influences on green tariff adoption  The sample does not suffer from potential framing bias: USS is a general household study, and is not focussed specifically on green tariff adoption  USS is conducted annually, so the research can be repeated on a yearly basis to determine longitudinal trends; all other studies have been 'one-offs' 
Regression models
The research was based on a series of probit regressions 3 , using a dependent variable derived from the following USS question: USS respondents were able to choose from four answers to this question:
The core model focused squarely on identifying variables characterising those consumers that actually purchase a green tariff, aggregating all other responses into a single response group of consumers that don't purchase a green tariff:
2 Wave II of the USS is scheduled to be released in late 2012 3 Logit models were also tested, returning similar results to the probit models. Given that all models are binary dependent variable regression results were analysed using the average marginal effects of explanatory variables, rather than slope coefficients.
Dependent variable limitation
The research made use of two USS components -a household-level survey and an individual-level survey. Individual data can easily be mapped to household data and in most instances this is a logical, justified process. To take the clearest example, if the household survey indicates that the house is in Scotland, then it follows that all individuals permanently living in that house also live in Scotland. However, the household survey also contains variables that are less obviously associable to the individual. Of particular relevance to this study is the green tariff question (i.e. the dependent variable), which is collected at the household level. A core assumption of this study is that the household answer to the green tariff question subsequently applies to all adults living within that household. For example, if a household is recorded as 'seriously considering a green tariff', then all adults within that household are assumed to be 'seriously considering a green tariff'. This is clearly
Model Probit values
Yes Considering Rejected No imperfect, so it is important to be cognisant of this assumption when interpreting results. The same approach was applied to develop an 'environmental behaviour' variable from 10 USS statements. Although these statements are explicitly framed to USS respondents as being about their environmental behaviour, they clearly also have an economic dimension (for example, one representative statement is "I car share with others who need to make a similar journey"). Moreover, the variable derived using Pevalin & Robson's approach returned a comparatively low Cronbach's Alpha of 0.57. This process was repeated to generate an 'environmental attitude' variable, constructed from 8 USS questions around environmental and climate change attitudes (e.g. one such statement was "I would be prepared to pay more for environmentally-friendly products"). Again, a relatively low Cronbach's Alpha of 0.61 was returned. Given these caveats, any results relating to the environmental behaviour and environmental attitude variables need to be treated with caution.
The household survey also gathered information on whether any renewable energy generation systems were installed. A dummy variable was used to indicate whether a household had solar panels for electricity OR solar panels for water heating OR wind turbines for electricity. Similar to the study's core assumption around the green tariff (section 4.3 above), it has been assumed that if a household has a renewable energy system, all individuals within that household also 'have' a renewable energy system.
For annual household net income, both a linear variable and dummy income quartile variables are used. Quartiles were defined by the data set itself: 
Results
Prior to considering the regression models and results, table 3 tabulates the basic breakdown of responses to the USS green tariff question: The USS data was collected in 2009/10, so uptake has increased considerably since the data quoted in section 2 from Graham (2007), which indicated less than 1% of households purchased a green tariff. However, the level of uptake indicated by the USS data still represents a tiny proportion of the supposed demand that Graham identifies: there is still an enormous behaviour-intention gap.
Core model (A)
The core model (A) -which compared only those respondents that actually bought a green tariff against all other respondents -indicated a number of highly significant variables. Table 4 provides a limited set of results, presenting only those variables identified as statistically significant (full regression results are presented in Annex 5).
Individuals in the highest income quartile, those within the highest qualification category (tertiary education), those supporting the Green political party and those exhibiting strong environmental behaviour were all more likely to have purchased green tariffs. Also highly statistically significant were those households not in receipt of winter fuel payments (i.e. receiving the winter fuel payment meant purchase of a green tariff was less likely). Statistically significant to a lesser degree were those households with some form or renewable energy technology installed (5% level) and those with strong environmental attitudes (10% level) -environmental behaviour was therefore a stronger predictor than environmental attitude. tenure (owned or rented), household expenditure on electricity, communitymindedness and religiousness all showed no significance within the core model. Interactions between household income and strong environmental behaviour were also tested, but showed no significance. 
Refining an understanding of adopters (Models B, C & D)
Arguably, the results from the core model are the most robust and informative for understanding the 'true' nature of green tariff adopters, as it was the only model that compared actual adopters against all other individuals (i.e. non-adopters). Results from the other models certainly provide a more nuanced understanding of differences between the four respondent groups (i.e. 'yes', 'seriously considering', 'considered but rejected', 'no') but how well defined, for example, are those USS respondents classified as 'seriously considering' purchase of a green tariff? There is no way of ascertaining whether those respondents were actively reviewing the green tariff options available to them, or whether they were -for example -indifferent to (or even unaware of) the product prior to the USS question being posed, at which point they felt they would 'seriously consider' a purchase, but reverted to indifference and inaction once the survey was completed.
Bearing such caveats in mind, the additional regression models are still informative around differences between, to take one example, those individuals that have actually purchased a green tariff and those individuals that are most likely to purchase a green tariff (i.e. those 'seriously considering' a purchase). Table 5 presents limited results for models B, C and D, which (as per table 1) compared green tariff adopters to each individual respondent group; results for core model A are also represented for ease of comparison. Notwithstanding concerns around the validity of the 'seriously considering' category, model B indicates the key differences between green tariff adopters and those individuals that have not yet adopted but are most likely to purchase the product (i.e. the 'seriously considering' respondents): more simply, what are the variables that will push an individual 'over the edge' to adopt green tariffs? Model B suggests only two highly significant variables: adopters are more likely to be within the top income quartile, and are more likely to support the Green party. There is no statistically significant difference in environmental behaviours or attitudes between the two groups.
Model C compared green tariff adopters to those individuals that had considered a green tariff in the past, but had rejected adoption. Some new variables were identified as significant in this model: those rejecting the tariff were more likely to have children in their household and were more likely to vote for a minority political party. Arguably of most interest though was the fact that the dummy variable describing whether or not a household had renewable energy technologies installed was omitted from the regression due to collinearity: in other words those 'rejecting' the green tariff had a tendency to install their own renewable energy instead.
Model D compared green tariff adopters with those individuals that had answered a straight 'no' within the USS survey (i.e. they are not considering and have never considered a green tariff). Unsurprisingly, the results for model D were very similar to model A, with both models sharing the same highly significant variables.
A multinomial logit regression was also undertaken, and served to validate the results delivered by models A-D. The full results of the multinomial model -and indeed all the other model results -are available in Annex 5.
Conclusions
Green electricity tariffs offer one route through which domestic consumers can exhibit support for -and contribute towards -investment in renewable energy technologies. However, there remains a considerable intention-behaviour gap between expressed support for renewable energy technologies and uptake of green tariff electricity products. A 2011 YouGov survey 6 indicated that, for example, 74% of the UK public think that government should be looking to use more solar power (56% for wind power), yet data from the UK's Understanding Society survey demonstrates that less than 3% of UK households purchase a green tariff. This research aimed to identify whether this minority of green tariff adopters had any significant characteristics that differentiated them from non-adopters.
Using data from the Understanding Society Survey, a series of probit regressions were undertaken to identify whether any variables characterise consumers that purchase green tariff electricity. The core regression model -which compared all adopters against all non-adopters -found that individuals from the dataset's highest income quartile (households earning more than £36,927 net/annum), those with higher levels of educational qualification, those supporting the Green party, those households not in receipt of winter fuel payments, and those exhibiting strong environmental behaviour were all more likely to have purchased green tariffs. On this latter variable, behaviour was a stronger predictor and descriptor than environmental attitudes, with environmental attitude only significant at the 10% level. A number of variables showed no significance within the core regression model: age, sex, employment status, housing tenure, household expenditure on electricity, community-mindedness and religiousness all showed no significance.
However, it is clear that these findings cannot adequately explain the huge intentionbehaviour gap between adopters and non-adopters. The generalist nature of Understanding Society survey avoids potential framing bias inherent within other green tariff research, but within this strength lies a weakness: a thorough, more direct exploration of motivations for green tariff adoption/non-adoption is not possible with the data set.
It is possible that individuals supporting renewable energy development are not aware of green tariffs, or that low uptake is simply explained by inertia. A general lack of trust in energy companies could also be an important determinant (e.g. Macalister & King, 2011) , potentially exacerbated in this specific situation by the controversy that led to the formation of the Green Energy Certification Scheme. In any case, future research should move beyond exploration of general characteristics of UK green tariff adopters, and should attempt to identify more precisely the motivations for green tariff adoption and non-adoption.  Switch off lights in rooms that aren't being used  Keep the tap running while you brush your teeth  Put more clothes on when you feel cold rather than putting the heating on or turning it up  Decide not to buy something because you feel it has too much packaging  Buy recycled paper products such as toilet paper or tissues  Take your own shopping bag when shopping  Use public transport (e.g. bus, train) rather than travel by car  Walk or cycle for short journeys less than 2 or 3 miles  Car share with others who need to make a similar journey  Take fewer flights when possible 
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